The system of linear equations plays a vital role in real life problems such as optimization, economics, and engineering. The parameters of the system of linear equations are modeled by taking the experimental or observation data. So the parameters of the system actually contain uncertainty rather than the crisp one. The uncertainties may be considered in term of interval or fuzzy numbers. In this paper, a detailed study of three solution techniques namely Classical Method, Extension Principle method and α-cuts and interval Arithmetic Method to solve the system of fuzzy linear equations has been done. Appropriate applications are given to illustrate each technique. Then we discuss the comparison of the different methods numerically and graphically.
Introduction
There are many linear equation systems in many areas of science and engineering. According to Moore [1] , exact numerical data might be unrealistic, but there could be considered uncertain data as more aspects of a real word problem.
Fuzzy data are being used as a natural way to describe uncertain data. So, we need to solve those linear systems in which all parameters or some of them are fuzzy numbers. Friedman et al. [2] [3] applied an embedding method for solving
Ax b
= , where A is a nonsingular crisp matrix. There are many other numerical methods for solving fuzzy linear system such as Jacobi, Gauss-Seidel, Adomiam decomposition method and SOR iterative method [4] [5] [6] [7] . Dehgan in [8] , [9] introduced the full fuzzy system in which b and A are fuzzy vector and fuzzy matrix, respectively. Then Kumar in [10] obtained an exact solution of fully fuzzy linear system by solving linear programming.
In 1965, Lotfi A. Zadeh [11] , professor of electrical engineering at the University of California (Berkley), published the first of his paper on his new theory of Fuzzy Sets and System. After the development of fuzzy set theory, researchers have successfully applied this in economics. Buckley [12] applied fuzzy mathematics in finance; in 1992 Buckley devised a technique to solve fuzzy equations in economics and finance. The above methods made us inspired to work on the solution techniques and finally, we got something. The objective of this paper is to present three different and effective methods to solve the system of fuzzy linear equation. Furthermore, we show the comparison among the methods with the help of numerical calculation as well as graphical representations. The paper organized as follows. In Section 2 we set some basic definitions and notation list.
Section 3 deals with the methods. The applications of the models are presented in Section 4 and finally, Section 5 shows the results of the models. 
Notations and Definitions

Notations List
Fuzzy Sets
A fuzzy set [3] is a class of objects with a continuum of the grade of membership.
Let X be a space of points. A fuzzy set A in X is characterized by a membership function which associates with each points in X a real number 
The System of Fuzzy Linear Equations
A system of fuzzy linear equations is of the form A X B ⋅ =, where ij a A   =   is a n n × matrix of fuzzy numbers ij a ,
, , , 
Methods
Classical Solution
We denote the classical solution of A X B ⋅ = as c X , if it exists. (1)- (3), we get the following three interval equa- ( )   11  11  1  1  12  12  2  2   13  13  3  3  1  1 , , 21  1  1  22  22  2  2   23  23  3  3  2  2 , , ( )   31  31  1  1  32  32  2  2   33  33  3  3  3  3 , ,
We now need to simplify these equations.
Assuming that all the ij a and i b are triangular fuzzy numbers and put 1 α = in Equations (4)-(6). Then we obtain the crisp linear system of equations 11  1  11  1  12  2  12  2   13  3  13  3  1 21  1  21  1  22  2  22  2   23  3  23  3  2  2 , , 1  31  1  32  2  32  2   33  3  33  3  3  3 , ,
which yields a 6 6 × crisp system of linear equations as below 
we get a crisp system of the form W S V ⋅ =.
For obtaining the fuzzy solution for the fully fuzzy linear system of equations, the necessary condition is that the coefficient matrix of the converted crisp sys-American Journal of Computational Mathematics
The system (5.2.29) can be partitioned into two system as 
What is needed is:
( ) ( )
(equality for triangular shaped fuzzy numbers).
Extension Principle Solution
We 
that is, the determinant of the coefficients matrix must be nonsingular and invertible.
Then the α-cut of 1 x can be written as }   1  1  11 12  13  21  22  23  31  32  33 1 2 3 max , , , , , , , , , , , : And the α-cut of 22 3  32 2  12  21 3  31 2  1  21 32  31 22  3  11  22 33  32 23  12  21 33  31 23  13  21 32  31 22 min ; 
Now by setting If we set 1 α = , we get the crisp solution 1
x from Equation (21) and Equation (22); crisp solution 2 x from Equation (23) and Equation (24) and crisp solution 3 x from Equation (25) and Equation (26) by assuming all the ij a and j b are triangular shaped fuzzy numbers and
α-Cuts and Interval Arithmetic
We denote the α-cut and interval arithmetic solution of a system of fuzzy linear 
using α-cut and interval arithmetic. 
To find the α-cut of 1 x we substitute 22  33  1  23  32  12  33 2  12  23  3  13  32 2  13  22  3  1  11  22  33  11  32  23  12  21  33  12  31  23  13  21  32  13  31 22
a a a a a a a a a a a a a a a a a a 22  33  1  23  32  12  33  2  12  23 3  13  32  2  13  22 3  1  11  32  23  11  22  33  12  31  23  12  21  33  13  31  22  13 
a a a a a a a a a a a a a a a a a a 
a a a a a a a a a a a a a a a a a a 23  3  11  33 2  31  23  1  21  33 1  13  31  2  13  21 3  2  11  32  23  11  22  33  12  31  23  12  21  33  13  31  22  13 a a a a a a a a a b b a a a a a a a a a b 11  22  3  32  2  12  21  3  31  2  1  21  32  31  22  3  11  22  33  32  23  12  21  33  31  23  13  21  32  31  22   a  a  a  a  a  a  a  a  a  a   a  a  a  a  a  a  a  a 22 3  11  32  2  12  21 3  12  31  2  21  32 1  31  22  1  3  11  22  33  11  32  23  12  21  33  12  31  23  13  21  32  13  31 22 If we set 1 α = , we get the crisp solution 1
x from Equation (30) and Equation (31); crisp solution 2 x from Equation (32) and Equation (33) and crisp solution 
Applications
Classical Method
Consider the system of fuzzy linear equation in matrix form ( ) 
We solve this fuzzy matrix equation using the classical method.
The above system can be written as ( ) Also, we have, Then the α-cuts are: 
If we put 1 α = , we get the crisp solutions 1 1 2
So we assume we can get a solution with
[ ] From Equation (37) we get, 
We find that, 
defines the α-cuts of three fuzzy numbers respectively.
Now the support of
; and 
Therefore we can say that, the classical solution c X exists and its components are continuous triangular shaped fuzzy numbers
The membership function of the triangularly shaped number
Thus the membership function of for 1  2  2   2 3  1  2  , for  1  2  3 0, otherwise
and its graph is shown in Figure 1 .
Thus the membership function of
0, otherwise
and its graph is shown in Figure 2 .
And the membership function of the triangular shaped number 3 1 5 2 / / 3 8 3 
Thus the membership function of 3 1 5 2 / / 3 8 3
, otherwise
and its graph is shown in Figure 3 .
Finally the graph of the classical solution 
is shown in Figure 4 . 
Extension Principle Method
We solve this fuzzy matrix equation using the extension principle method.
Here, Then the α-cuts are:
Now the crisp solutions are a a a a a a a a b b 33 2  23 3  1  21 33  31 23  13  21 3  31 2  11 33 2  2  11  22 33  32 23  12  21 33  31 23  13  21 32  31 22  11 2  2  11 12 13  21  22  23  31 32  33 1 2 3  22 , , , , , , , , , , , a a a a a a a b b a a a a a a a a b b 1  1  11  11  11  11 max : 
6 0 5 
6 0 3 
1 1
Hence, 
The support of 2 x is [ ] 
Therefore we can say that, the extension principle solution e X exists and its components are continuous triangular shaped fuzzy numbers
and its graph is shown in Figure 5 .
The membership function of the triangularly shaped number 2 1 1
and its graph is shown in Figure 6 .
And the membership function of the triangularly shaped number Thus the membership function of 3 1 5 4 / / 6 8 3 
and its graph is shown in Figure 7 .
Finally the graph of the extension principle solution 
is shown in Figure 8 . 
α-Cut and Interval Arithmetic
We solve this fuzzy matrix equation using α-cut and interval arithmetic.
Here, Then the α-cuts are: 2  2  2  2  2  22  22  22  22 22 and its graph is shown in Figure 9 .
The membership function of the triangular shaped number 2 1 1 / /1 5 2 and its graph is shown in Figure 10 .
And the membership function of the triangularly shaped number 
Results
Now we compare the classical solution c X , extension principle solution e X , and α-cut and interval arithmetic solution I X for the system ( ) 
